Introduction {#sec1-1}
============

Carcinosarcoma uterus, previously known as malignant mixed mullerian tumor of the uterus is a rare, but aggressive uterine malignancy which usually presents in postmenopausal women. It comprises of about 1.5% of all uterine malignancies.\[[@ref1]\] This malignancy usually presents as postmenopausal bleeding, discharge per vagina, abdominal mass or distension and occasionally as distant metastasis. The patients often have an enlarged uterus and may have tumor protruding through the cervix.

Carcinosarcoma is a biphasic tumor with malignant mesenchymal and epithelial components. Most carcinosarcomas appear to be monoclonal where the epithelial elements have undergone sarcomatous differentiation. Carcinosarcomas have a less favorable outcome compared to other uterine malignancies with 5-year-survival rates between 33% and 39%.\[[@ref2]\] The primary treatment of carcinosarcoma is surgery; however, there is a high incidence of local and distant metastasis. Most recurrences develop within 1 year of therapy.\[[@ref3]\] Current evidence suggests that adjuvant chemotherapy may be beneficial and that postoperative radiation therapy should be tailored according to the operative findings.

There are very few studies, especially in India, which have looked at carcinosarcomas, their treatment, and survival outcomes. Most studies, even in the world literature, have looked at all sarcomas clubbed together. The aim of this study was to look at clinicopathological features and outcomes of carcinosarcomas of the uterus in our center as well as identify predictors of survival.

Materials and Methods {#sec1-2}
=====================

Settings and design {#sec2-1}
-------------------

This study was conducted at a tertiary care center in India. The study design was descriptive with survival analysis.

Participants {#sec2-2}
------------

We did a retrospective analysis of all patients admitted with a diagnosis of uterine carcinosarcoma between January 2011 and December 2015.

Methods {#sec2-3}
-------

The electronic medical records of all these patients were reviewed after clearance from the Institutional Review Board. Demographic data included were age at diagnosis, parity, menopausal status, presenting complaints, and treatment undertaken including details of surgery as well as adjuvant chemotherapy or radiation therapy received. Attempts were made to write to patients and contact them by telephone if they had not returned for follow-up.

Analysis {#sec2-4}
--------

Data were analyzed using Statistical Package for Social Sciences (SPSS) software (version 16.0, SPSS Inc, Chicago, IL, USA) and survival was calculated using the Kaplan--Meier method and comparisons made using the log-rank test. Survival was defined as the observed duration of life from the start of treatment to either the date of death or if living, the last date of contact.

Results {#sec1-3}
=======

During this 5-year-period, we had 311 women with cancer of the uterus. [Table 1](#T1){ref-type="table"} shows the different types of uterine malignancies diagnosed during this period. Among these, 18 had carcinosarcoma which accounts for 5.8% of all uterine cancers.

###### 

Types of uterine cancers (*n*=311)

![](SAJC-7-31-g001)

The median age of presentation was 61 (range 36--77) with a mean of 60.1 years (standard deviation 11.2). [Table 2](#T2){ref-type="table"} shows the distribution of carcinosarcoma according to different age groups.

###### 

Patient characteristics

![](SAJC-7-31-g002)

All of them were married, and only one patient had a history of infertility. Most women had more than five children. Distribution of women by parity is also shown in [Table 2](#T2){ref-type="table"}.

Among the 18 women, 17 were postmenopausal (94.4%) with a median of 7 years postmenopausal. Two women had a family history of malignancy and 10 had some comorbidity. Most women had a BMI below 30 (84%) and presented in either Stage III or IV (56%) at the time of diagnosis. Most of the patients presented with postmenopausal bleeding (66.7%).

Treatments undergone by the patients are shown in [Table 3](#T3){ref-type="table"}. Seventeen patients underwent total abdominal hysterectomy with salpingo-oophorectomy. In addition, 15 women had omentectomy, 14 had pelvic lymph node dissection (PLND) while 12 had paraaortic lymph node dissection (PALND). One had undergone just a biopsy as she had stage IV malignancy which was inoperable. The proportion of metastatic disease was 4/15 (26.7%) of those who underwent omentecomy, 4/14 (28.6%) among those who underwent PLND, and 5/12 (41.7%) among those who underwent PALND. Two women with positive paraaortic nodes actually had negative pelvic nodes.

###### 

Treatment of uterine carcinosarcoma

![](SAJC-7-31-g003)

Eleven patients had adjuvant therapy of whom 10 had only combination chemotherapy while one had both chemotherapy and radiation therapy. Seven patients did not receive any adjuvant therapy either because they were too sick or because they defaulted.

Seven of the patients had died at the time of follow-up. All of them died within a year of initiating treatment. One was alive with recurrent disease. Among the seven who died, two were Stage I but did not receive adjuvant treatment in our hospital.

The median survival was 284 days (95% confidence interval \[CI\] 107.1--460.8) \[[Figure 1](#F1){ref-type="fig"}\]. If stage I, median survival was 255 days (38--255); if Stage III, median survival was 211 days (57--1062), and for Stage IV, median survival was 241 days (203--284). Survival by stage at diagnosis did not show significant difference with *P* = 0.593.

![Kaplan--Meier graph showing the survival of the entire group of patients](SAJC-7-31-g004){#F1}

Those who received chemotherapy showed a significantly higher survival than those who did not (*P* = 0.036) as shown in [Figure 2](#F2){ref-type="fig"}.

![Kaplan--Meier graph showing the survival of patients who received chemotherapy (blue graph) compared to those who did not](SAJC-7-31-g005){#F2}

Discussion {#sec1-4}
==========

Carcinosarcoma of the uterus is a very aggressive tumor with poor prognosis. Its incidence starts increasing at 50 years of age and plateaus around 75 years of age. The median age of diagnosis is 62--67 years.\[[@ref4]\] The most common etiological factor associated with this malignancy is exposure to radiation, and it has been suggested that these tumors will arise in an earlier age compared to when they arise *de novo*.\[[@ref5]\] Other factors which have been associated with etiology of these tumors are use of tamoxifen, exogenous estrogen, obesity, and nulliparity.

We did a retrospective study to look at presentation and outcome of uterine carcinosarcoma. Since these tumors are considered akin to endometrial carcinomas, we did not mix them with other uterine sarcomas. Among all uterine malignancies at our institution, carcinosarcomas comprised of 5.8%, which was higher than expected. This probably reflects referral bias as we are a separate department of gynecological oncology within a tertiary level hospital.

Compared to other endometrial malignancies, carcinosarcomas are more likely to metastasize to lungs and lymph nodes.\[[@ref6]\] The stage at which the malignancy is diagnosed also has prognostic importance.\[[@ref7]\] About 35% of these tumors are not confined to the uterus at diagnosis, and most studies report a median survival of about 21 months.\[[@ref8]\] Overall 5-year survival rates are 33%--39%.\[[@ref2]\] Survival has not improved over the years despite different modalities of treatment. Outcomes in our patients have also been poor with median survival rates less than 1 year.

The most important prognostic factor associated with survival is the extent of the tumor at diagnosis.\[[@ref9]\] In our series, the survival was similar across the stages probably due to noncompliance to adjuvant therapy.

Surgery is usually the principal modality of treatment.\[[@ref10]\] Complete surgery involves abdominal hysterectomy, bilateral salpingo-oopherectomy with pelvic and paraaortic lymphadenectomy. This helps in staging the disease and in planning further treatment. In a prospective, multicenter gynecologic oncologic group study of carcinosarcomas, 61 out of the 301 (20%) patients with clinical Stage I and Stage II disease were reassigned to Stage III and Stage IV after pathological staging on the basis of lymph node metastasis.\[[@ref11]\] The study also revealed a recurrence rate of 53%.

Optimal cytoreduction with pelvic node dissection has also been shown to have improved overall survival compared to suboptimal surgery.\[[@ref12]\]

Postoperative treatment of carcinosarcomas has been debated, and a conclusion has still not been arrived at. Most patients have poor survival and a tendency to develop distant metastasis.\[[@ref13]\] Brown *et al*. looked at early-stage carcinosarcoma managed surgically and administered vault brachytherapy. They found that they had high rates of local and distant relapses.\[[@ref14]\] While others suggest that adjuvant pelvic radiation appeared to improve local control without much difference in overall survival,\[[@ref4]\] a large retrospective study using the SEER database has shown definite benefits of radiation therapy following surgery compared to surgery alone with hazard ratio of 0.89 (95% confidence interval, 0.83--0.95; *P* \< 0.001).\[[@ref15]\]

Several chemotherapeutic agents have been tried over the years such as adriamycin,\[[@ref16]\] cisplatin\[[@ref17]\] and paclitaxel\[[@ref18]\] with response rates \<20%. Ifosfamide had a response of 32%--36%. Combination chemotherapy has the best response but has increased toxicity, especially if ifosfamide is used.\[[@ref19][@ref20]\] The chemotherapy agents most commonly used for uterine carcinsarcoma have been ifosfamide and paclitaxel although carboplatin and paclitaxel seem to be as effective with much less toxicity. Carcinosarcomas are treated-like carcinoma endometrium rather than the other uterine sarcomas.

Conclusions {#sec1-5}
===========

Carcinosarcomas are aggressive tumors of postmenopausal women who present with bleeding or discharge per vaginum. Surgical staging and combination chemotherapy are the mainstay of treatment. In spite of adequate debulking followed by adjuvant therapy, survival remains poor. Improvements in early detection and optimal therapy need to be made.
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